Expression of interferon-beta during the triggering phase of macrophage cytocidal activation. Evidence for an autocrine/paracrine role in the regulation of this state.
The expression of cytocidal activity is induced by the sequential interaction of macrophages with a priming stimulus, such as interferon (IFN)alpha, -beta, or -gamma, and a triggering stimulus, such as poly(I.C) or lipopolysaccharide. However, most triggering stimuli are also capable of inducing IFN expression. This suggested to us the possibility that in addition to its role in initially priming macrophages for cytocidal activity, IFN may also be expressed during the triggering stage where it may potentially contribute to the regulation of cytocidal activity. We have explored this question by (i) attempting to dissociate IFN-inducing activity from triggering activity with a variety of structurally related and charge-related polyanions; (ii) determining if macrophages express IFN during the triggering stage; and (iii) questioning if IFN produced during the triggering stage contributes to the regulation of cytocidal activation. Exposure of unprimed macrophages to a triggering concentration of poly(I.C) alone failed to induce IFN beta expression. However, exposure of IFN beta-primed cells to poly(I.C) dramatically increased the expression of IFN beta mRNA. Priming with IFN gamma was likewise found to increase the expression of IFN beta mRNA in response to a triggering concentration of polyribonucleotides. Three approaches were adopted to ascertain if the increased expression of IFN beta contributed to cytocidal activation. First, macrophages derived from strains of mice which differ in their susceptibility to IFN induction by poly(I.C) were primed with IFN beta, washed, and triggered with poly(I.C). Under these conditions, macrophages derived from stain B10.A(2R), which are hyporesponsive to poly(I.C) in terms of IFN induction, also showed a diminished capacity to express Bf, a marker of cytocidal activation. Second, exposure of IFN-primed macrophages to poly(I.C) in the presence of anti-IFN alpha/beta antibody was found to reduce substantially the synthesis of NO2/NO3, an alternative marker of macrophage cytocidal activation. Third, exposure of IFN-primed macrophages to the calcium ionophores ionomycin or A23187, which do not induce the production of IFN beta during triggering, led to an abbreviated expression of Bf compared with stimuli that induce IFN beta expression such as poly(I.C). However, the capacity to synthesize Bf in response to A23187 was partially reconstituted when macrophages were triggered with the ionophore in the continuous presence of IFN beta. Collectively, these data show that IFN beta is expressed during the triggering stage of macrophage cytocidal activation and suggest that it plays an important and previously unsuspected role in the expression of this state.